Quantitative analysis of viable, stressed and dead cells of Campylobacter jejuni strain 81-176.
Campylobacter jejuni is an important foodborne gastrointestinal pathogen and highly sensitive to environmental stresses. Research has shown that changes in culturability, cell morphology, and viability occur when C. jejuni cells are subjected to stresses. In this study, real-time PCR, ethidium monoazide (EMA) in combination with real-time PCR (EMA-PCR), BacLight bacterial viability staining, and agar plate counting methods were used to quantitatively analyze viable, stressed, and dead C. jejuni strain 81-176. The real-time PCR assay provides highly sensitive and specific quantification of total genome copies of C. jejuni culture in different growth phases. Our results also reveal that real-time PCR can be used for direct quantification of Campylobacter genome release into Phosphate Buffered Saline (PBS) as an indicator of cell lysis. Using EMA-PCR, we obtained a dynamic range of greater than 3 logs for differentiating viable vs. dead cells. The viability and morphological characteristics of the stressed cells after one-week incubation at 25 degrees C, in air, and under nutrient-poor conditions were investigated. Our results indicated that, over 99% of the stressed cells were converted from the spiral to the coccoid form and became non-culturable. However, more than 96% of the coccoid cells retained their membrane integrity as suggested by both the BacLight staining and EMA-PCR analyses. Thus, to detect C. jejuni under stress conditions, conventional culturing method in conjunction with EMA-PCR or BacLight staining might be a more appropriate approach.